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The fact that generation of energy is still highly depend on fossil fuels, the huge amount of carbon 
emissions release into the air as it relates with the high-level consumption of electricity. Regarding the 
concerns about the effects of climate change has stimulated to lowering the energy consumption and 
implement the energy management. With energy management, it could help in reducing the energy 
consumption and conserve the energy resources that are depleting categorized as non-renewable 
energy that we are very depend on. The data that have been used for this research is from primary and 
secondary data. Primary data have been collected by expert interview and secondary data derived from 
electronic sources and book. Findings of this research pointed out that by implementing sustainable 
strategies and policy, it could help Universiti Utara Malaysia undergo the energy management and aim 
to reduce overall energy consumption in the campus. 
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Introduction 
Energy related issues had become a trending and highly concern issue lately especially energy 
efficiency. At present, energy efficiency represents one of the foremost challenges to achieve the 
transition toward a low-carbon society. Energy consumption is unlikely to meet the targets unless 
energy efficiency opportunities and technologies are fully explored and timely changes are made to 
business models and policies[1]. Building infrastructure receives concern as one of the major sectors 
for energy sustainability due to a growing desire for better indoor built environment[2]. The proportion 
of campus energy consumption in universities has reached eight percent of the total energy consumption 
in the society[3]. Therefore, the improvement of campus sustainability is important to both society and 
universities[4]. University buildings are high consumers of energy in the category of commercial 
buildings due to its activities and population [5]. Therefore, it is very important for university to take 
this issue seriously and practice a good energy management. For example, one public university in 
Malaysia, namely Universiti Teknologi Malaysia (UTM)  is able to save 21 million kWh since the 
launching of the UTM Sustainable Energy Management Program from the year 2011, or a total 
monetary savings of RM6.6 million between the year 2011 and 2013[6].  
An energy management system is a systematic process for continually improving energy performance 
and maximizing energy savings[7]. Many universities around the world had taken this issue seriously 
and had already implement a lot of energy management plan and strategies to help achieve energy 
efficiency. The continued growth in the campus demand for energy and the University’s need for an 
affordable, reliable supply of energy presents the opportunity for Facilities Management to implement 
new energy preserve plan and strategies. University Utara Malaysia (UUM) is one of the public 
university in Malaysia. In 2017, the total energy consumption for the whole campus of UUM is 
44,294,706kWh. Even though the consumption of electricity by UUM over the past few years has 
showed a slight reduction, however the usage and cost for electricity is still relatively high when 
compared to other local universities. The main factor for this problem is due to the lack of knowledge 
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and strategies on effective energy management by authority. A survey performed in Malaysian 
universities reveals that the level of energy awareness and energy usage behaviour among the university 
community is poor[8]. This means that most of the participant in the university are not aware that the 
level of energy usage used by the university. The aim of this paper are to (i) Identify the factors that 
contribute to the high energy consumption by UUM and (ii) Identify the strategies that reduce high 
energy consumption and enable UUM to become an energy efficient university.   
 
Literature Reviews 
Energy consumption had increased drastically nowadays when compared to previous years. This is 
because when the development of the world is happening at a rapid rate, the demand for energy will 
also increase. Table 1 show the electricity consumption from various sectors in Malaysia over 10 years. 
Based on the data, there has been significant increase of electricity usage, almost twice from ten year 
ago. 
Table 1: Electricity consumption from various sectors in Malaysia over 10 years period 
Year Final Electricity Consumption (ktoe) 
 Agriculture Commercial Transport Industrial Residential Total 
2006 5 2,272 5 3,475 1,514 7,271 
2007 16 2,480 4 3,587 1,598 7,685 
2008 19 2,598 15 3,687 1,668 7,987 
2009 21 2,743 12 3,719 1,792 8,287 
2010 24 3,020 18 3,994 1,937 8,993 
2011 26 3,172 18 4,045 1,974 9,235 
2012 30 3,325 21 4,509 2,126 10,011 
2013 32 3,466 21 4,809 2,262 10,590 
2014 36 3,566 22 5,072 2,346 11,042 
2015 40 3,659 23 5,218 2,435 11,375 
2016 47 3,816 29 5,822 2,678 12,392 
 
Factors that Contributing Toward Energy Consumption 
Human Behaviour 
Energy consumption behavior defined as the energy usage from the human and physical 
characteristic[9]. To achieve the goal of sustainable campus, one of the best approaches is to see from 
the student’s perspective based on their behavior[10]. 
Weather and Location 
Weather condition will affect the appliances used by consumer and electric appliances use is somehow 
– directly or indirectly, linked to external conditions, especially to the weather conditions outside of a 
human being living space [11]. Malaysia country is hit by high level of humidity and hot climate along 
the year. The activity of using air conditioner and heater contribute to the high consumption of 
electricity. The longer it been used, the higher energy needed.  
Electronic Appliances 
The previous study conducted by [12] in Universiti Teknologi Malaysia (UTM), shows the end-use of 
parameters affecting the energy use in university buildings consist of: (1) air conditioning and space 
heating; (2) lighting; (3) power and process. According to [13], many researchers have suggested 
focusing on HVAC systems to effectively reduce energy consumption and help the Energy Management 
Department solving practical problems. Previous studies in Malaysia shows that the average of building 
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cooling system energy consumption is increasing about 1.4% each year and this cooling energy 
consumption contributing 60% toward the total building energy consumption [14]. 
Building Development 
The construction of a building contributes and causing major impact on the environment in term of 
energy consumption. As the function, system, position, and importance of a building changes from 
building to building, the ways of solution providing energy efficiency will also change[15]. There are 
several factors on why the operation of building affecting the energy consumption, those factors are the 
building form, building envelope and building materials[16]. 
Methodology 
The research model used is a qualitative model. Qualitative model approach is a process of naturalistic 
inquiry that seeks in-depth understanding of social phenomena within their natural setting. In order to 
collect data, the best known way is through interview and it is the most suitable for theory building.  
Individual Depth Interviews (IDI) is one of the qualitative approach techniques used to collect data. The 
questions asked during interview will help researcher to have greater knowledge and information on the 
topic that is being studied. For this study, the interview session is conducted through interviewing with 
the head of department of energy department in UUM, Mr Radzaini. Mr. Radzaini is chosen as the 
interviewee due to his position and role in the electricity department as he will provide useful and 
reliable information and data regarding the energy consumption and energy related topic in UUM. 
Results and Discussions 
Universiti Utara Malaysia was established on 16 February 1984 and located in Sintok, Kedah. This 
university covers of total 1,061 hectares area with sixteen faculties of undergraduate studies were 
merged and streamed into three primary academic colleges buildings: UUM COB (UUM College of 
Business), UUM CAS (UUM College of Arts and Sciences) and UUM COLGIS (UUM College of Law, 
Government and International Studies); three postgraduate studies consisting of: Awang Had Salleh 
Graduate School of Arts & Sciences building, Ghazali Shafie Graduate School of Law building, 
Government & International Studies and Othman Yeop Abdullah Graduate School of Business 
building; 15 Student Residential Halls (SRH) building, which, all together could accommodate 20,000 
students; and the other main buildings are the Sultanah Bahiyah Library, the Chancellery, the Sultan 
Badlishah Mosque, the Mu’adzam Shah Hall, the Tan Sri Othman Hall, the Sports Complex, the Varsity 
Mall, the Budi Siswa building, the Convention Complex and 7 DKGs (Lecture Halls)[17]. Table 2 
indicate the total electricity consumption and its cost For UUM campus. 
Table 2: Total Electricity Consumption and Cost in UUM Campus 
Year Electricity Consumption (kWh) Cost (RM) 
2015 46,367,451 20,254,576.97 
2016 45,665,549 20,744,767.24 
2017 44,294,706 19,916,315.00 
2018 42,615,336 19,255,179.83 
 
Factors that contributed to high energy consumption in UUM 
In Universiti Utara Malaysia, there are different sectors based on the type of building, for example: 
lecture hall, office building, INASIS (Student Residential) and others. Among of these buildings, office 
buildings are using high energy consumption because these buildings are fully operating within one-
year period and only inactive when there is public holiday or on the weekend. The office building is 
different with lecture hall and INASIS, the lecture hall and INASIS only active during the semester 
period, when semester break occurs there is almost no activity occur inside the buildings. The time of 
building operation is also contributing toward the energy consumption in university buildings. For 
example, the Universiti Utara Malaysia library start operating from 08:00am until 10:00pm on Sunday 
to Wednesday; 08:00am until 4.30pm on Thursday and Saturday; and 08:00am until 06.00pm on Friday. 
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With the total of 14 hours operating during Sunday to Wednesday and average of 11.8 hours per day in 
a week, library building is one of the highest energy usages in Universiti Utara Malaysia. Because, 95% 
of library building area are covered with air conditioning and lighting system. The office building 
operates from 08:00am until 04:00pm and the lecture hall operates from 08:30am until 05:30pm. With 
the average operating hours of 5.7 hours per day in a week at office building and 6.4 hours per day in a 
week at lecture hall, the result would be different as office building and lecture hall consume less energy 
than library building. 
Human’s behaviour 
One of the challenges for achieving the desired goal towards energy efficiency is the inconsistency of 
the behaviours of the occupants[18-19]. Occupants in UUM is a major factor that contributed to high 
energy consumption. Even though the authority of UUM has sent out email to the occupants of UUM 
about the importance of saving energy, however most of the emails are ignored by the students. Students 
have a bad habit when coming to energy consumption. 2-20% of the 40% of energy consumed by 
buildings is misused through ineffective appliances[20]. This refers to ‘electricity leakage’ consuming 
energy without achieving the principal[21]. For example, when the students leave their dorm to go for 
class or other activities, they will not switch off the light and fan of their dorm even no one is present 
in the dorm. This proven to be a major problem as the occupants might leave the light and fans on for 
hours which contribute to the high energy consumption. Practice of turning of lights when not in use 
has been used as an energy saving measures for quite some time. Besides that, occupants of UUM act 
of selfishness will also contribute to high energy consumption. For example, sometimes students will 
go into empty class while waiting for their next class. Therefore, one of the main factors that contribute 
to high energy consumption is human’s behaviour where selfishness and lack of concern will cause the 
consumption of energy to rocket sky high. 
Equipment used by UUM is not energy efficient  
The equipment used in UUM, especially air-conditioners are not energy efficient. The air-conditioners 
used by UUM are the old air-conditioners where it is not a five-star energy appliance. Five-star energy 
appliances are appliances that helps consumer to reduce overall energy cost due to its energy 
consumption is lower than normal appliances. The appliances used by UUM is still the same old 
appliances which had been running for many years. For example, the air-conditioners used by UUM in 
their facilities have been installed more than 10 years and it consume high energy compared to a five-
star energy air-conditioner. Therefore, one of the factors that contribute to high energy consumption by 
UUM is due to the equipment and appliances used by UUM is not energy efficient which will consume 
higher energy in order to carry out their performance and hence increase energy consumption and 
electricity cost of UUM. 
Use of traditional lamp instead of LED lamp 
In UUM, most of the lighting system used are florescent lamp, which is less energy efficient compared 
to LED lamp. Figure 10 shows the fluorescent lamps that are still in use in UUM. Even though UUM 
had implemented lightning sensor system for certain facilities, however by switching florescent lamp 
to LED lamp will help UUM to better lower energy consumption and reduce electricity cost. The only 
facilities that are using LED lamp is international studies faculty where certain building had 
implemented LED lamp. The reason that UUM had not switched to LED lamp from CFL lamp is due 
to the high initial cost of implementing LED lamp into UUM lighting system.  Even though the initial 
cost for implementing LED lighting system might be high, however it will help UUM to reduce energy 
consumption and save electricity cost for long-term run.  
Strategies to reduce energy consumption and achieve energy efficiency by UUM 
The authority of UUM understands the importance of reducing the overall high energy consumption. 
There are few strategies that had been launched by Electrical Engineering Sector of Development and 
Maintenance Department (JPP) of UUM.  
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Current strategies implemented by JPP 
The current strategies implemented by JPP are Program Switch On-Off, Awareness campaign through 
E-mail, conduct an energy audit and building automation. 
Program Switch On-Off 
This program is carried out by Electrical Engineering Sector of JPP which encourage students and staffs 
of UUM to switch on electricity when necessary and switch off electricity when it is not in use. This 
program encourages every occupant of UUM to plays a part in helping reduce the energy consumption 
of UUM. Besides that, it also helps to increase awareness of occupants on the importance of saving 
energy consumption. For example, when lecturer comes into the class, they will require to use ID card 
in order to switch on the electricity of the classroom. After the class had ended, they will need to remove 
their ID card to switch off the electricity inside the classroom. This strategy is also implemented at 
student’s hostel. When students intended to use the student lounge, where they only switch on the 
electricity when required and switch off the power when they are about to leave the student lounge.  
Awareness Campaign through E-mail 
In order to increase students and staff awareness on energy related topic, JPP had launch an awareness 
campaign through e-mail. This means that JPP will send energy related topic such as the impact of high 
energy consumption on the environment, the cost of energy, why is it important to become energy 
efficient through sending e-mail to the email address of students and staff. The authority hopes that 
through this campaign, it will increase the awareness of students and staff of UUM on the importance 
of reducing energy usage. The reasons JPP use e-mail to reach out to the staff and students is because 
it is cost friendly where it is free to send to others and at the same time reduce the usage of papers in 
order to preserve the environment. JPP will keep on update energy related topic to all the students and 
staff of UUM so that they have an understanding on what is going on in UUM where energy is related. 
Conduct an energy audit 
Development and Maintenance Department (JPP) had begun to work on energy audit for library of 
UUM. Even though its only on the first phase of the energy audit, however JPP believes that the energy 
audit will be complete at most on January 2019. By conducting energy audit on library of UUM, it will 
help JPP to understand area of energy wastage and strategies to reduce energy consumption. Besides 
that, this energy audit will be a stepping stone for JPP in the future to conduct more energy audit on 
different building to help reduce the overall energy consumption.  
Building automation 
In order to reduce energy wastage in UUM, JPP had implemented building automation system. Building 
automation system allows JPP to control all the electricity supply to all the buildings in UUM. For 
example, during class time, JPP will not switch on the air-conditioner too early but switch if off earlier 
about 15 minutes before class end. By doing so, JPP believes that it will help to reduce energy 
consumption for air-conditioner. The reason to switch off early is because the atmosphere in the class 
room is still cool and hence switching off earlier will not cause the class to become hot and at the same 
time will helps to reduce energy consumption. Besides that, building automation also provides JPP with 
greater control on the energy consumption. This is because sometimes when students book classroom 
for activities usage, they will often leave the equipment to continue running even though they are 
leaving and expecting that staff will come and help them to switch off the power. This will cause 
wastage of energy and with building automation, JPP can control the electricity supply to the classroom 
to prevent waste of energy. Besides that, when the spotlight at sport centre is used for training purpose, 
JPP will not switch on all the spotlight but only switch on a few to provide illumination enough to 
conduct the training. Only during the actual match then JPP will switch on all the spotlight. Therefore, 
through building automation system it will help UUM to reduce overall energy consumption and hence 
help to reduce electricity cost. 
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Future strategies to reduce energy consumption 
There are a few strategies that has been planned by the JPP to be implemented in the future after getting 
approval from the authority of UUM. These strategies included building a solar farm, switch the old 
appliances to five-star energy appliances, form an energy department and change all the old florescent 
lamp to LED lamp. 
Building a solar farm 
JPP plan to use a free land in UUM to build a solar farm. The free land is located next to UUM 
International School facilities where the land is unoccupied. Therefore, JPP propose the idea of 
implementing solar farm on the unoccupied free land to utilize the space available. This is because JPP 
understand that solar energy is a renewable energy that can be an alternative resource to generate 
electricity instead of using fossil fuel as resources. JPP is in the process of discussing this proposal with 
the authority and once approved, this strategy can be carried out immediately. Besides that, building a 
solar farm enable UUM to generate electricity through solar energy and the electricity generated can be 
use by UUM or sell it to TNB according to the Feed-in Tariff set by TNB. By doing so, UUM is able 
to reduce the energy cost and less reliable on fossil fuel as the main source of energy. Besides that, 
UUM had already implemented solar energy inside its campus, even though it is only a small scale. For 
example, solar panels are installed at the mini golf park where electricity are generated using the solar 
energy collected from the solar panel. This shows that UUM is trying their best to implement solar 
energy in a bigger scale such as a solar farm. For UUM to produce a 1MW solar farm, the initial cost 
will be RM4 million  and UUM will be able to save RM504100 by producing 1MW of energy from 
solar farm using the Feed-in Tariff set by TNB for calculation.  
Change old appliances to five-star appliances 
JPP understands that the old appliances are not energy efficient and they are being in use for more than 
10 years and it will consume higher energy. Therefore, JPP is now proposing the idea of switching the 
old appliances to five-star appliances, especially air-conditioner which contribute around 69-70% of the 
total energy consumption. By switching to a five-star certified air-conditioner, it will help UUM to save 
around 700kWh of electricity or RM 277 per year for each unit of air-conditioner.  
Form an energy department 
JPP is planning to form an energy department which focus on monitoring the energy consumption and 
control the energy consumption of UUM. The energy department will carry out their duty according to 
the standard of ISO 50001 so that UUM can have a clear direction on how to control energy usage and 
achieve ISO 50001 in the future. There will be a energy manager appointed to guide the department and 
UUM will benchmark other university such as UTM on how they are able to successfully form an 
energy department and reduce the energy consumption of UTM and finally achieving various award 
acknowledgement such as ISO 50001 and Energy Management Gold Standard (EMGS)[6].   
Switching old florescent lamp to LED lamp 
JPP understands that LED lamp is far more energy efficient compared to the old florescent lamp and is 
planning to change the old florescent lamp in all the facilities in UUM to LED lamp. This is because in 
term of energy consumption, LED lamp only consumed 10 watt per hour and the life span of LED lamp 
might last until 22 years[22]. This means that by switching to LED lamp, UUM can reduce overall 
energy consumption and at the same time reduce the cost of switching the light bulb as LED lamp can 
last up till 22 years, which means that it can be in use for a very long time compared to florescent lamp.  
Limitation to carry out future plans 
Even though Development and Maintenance Department had sorted out future plans for UUM to 
achieve energy efficiency, however there are a few limitations that had become an obstacle for UUM 
to carry out the planned strategies. These limitations are lack of capital, lack of expertise and lack of 
support from the authority of UUM. 
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Lack of capital 
This is the main limitation to hold back UUM to carry out their planned strategies to become energy 
efficient. For example, for UUM to switch old appliances to five-star energy appliances, it will require 
a huge initial implementation cost for UUM. Besides that, in order to switch to LED lamp, the initial 
cost for LED lamp is relatively high compared to the normal florescent lamp, where LED light bulb 
might have an initial cost up to RM48.00 per bulb [21]. The cost for switching to LED bulb is high and 
if this will be implemented to all the facilities in UUM, it will require a huge amount of capital for UUM 
to carry out this plan. Besides that, UUM are now not financially strong enough to support all the 
strategies planned by JPP as UUM need to allocate their capital for various spending and not energy 
alone. Therefore, the main limitation that holds back UUM to implement the strategies to become 
energy efficient is due to lack of capital. 
Lack of expertise 
In order to form an energy department, it will require individual whom possess high expertise skills in 
managing energy. However, UUM lack of individual whom is expert in energy management. Therefore, 
in order to form a new energy department, UUM would need to search for individual who have great 
experience and is an expert in energy management before being appointed as the energy manager to 
lead the newly form energy department in the future. Besides that, UUM is also looking for other 
individuals that have great knowledge and experience in energy management to be recruited in order to 
form the new energy department. Therefore, the lack of expertise in energy management will limit 
UUM to form a new energy department which will help to monitor and control the energy consumption 
of UUM. 
Lack of support from the authority of UUM 
In order to carry out planned strategies for achieving energy efficiency, support and approval by the 
authority of UUM is very important. This is because authority of UUM have the right to approve or 
reject the proposed plans by JPP. When authority of UUM does not shows great support in achieving 
energy efficiency, it will be a great limitation for UUM to achieve energy efficiency because there are 
many matters that the authority of UUM need to take care of and they might be too busy to listen to the 
plans proposed by JPP and lack of financial support will also limit the progress toward achieving energy 
efficiency by UUM.  
Conclusion 
This paper study the energy consumption trend in Universiti Utara Malaysia as a measurement to assist 
the university in achieving efficient energy usage on the whole campus. The strategies deal with raising 
the energy awareness, gaining top management commitment, developing energy saving guidelines and 
developing the energy conservation behavior among the students, staffs and lecturers. For this study, it 
is clear that the main issue in contributing toward high energy consumption nonetheless is human related 
behavior and activities. The strategies and policy would be futile if the lack of awareness in energy 
related issues are still close within the students, staffs and lecturers in Universiti Utara Malaysia. The 
researcher hope Universiti Utara Malaysia could implement more strategies and policies in the future 
to help the campus become more efficient in term of energy usage. 
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